ro : arias . Acre em ne em a ep Via, ates Ree 2 
SSP Rise tee, wee — 


SD-TR-81-32 
| co 
5 © 
PE 
7 = 
a — 
Ms HAZARDOUS WASTE INVENTORY AND | 
| DISPOSAL ASSESSMENT FOR THE SPACE : 
| SHUTTLE PROJECT | 
as VOLUME I. INVENTORY } 
FINAL REPORT eee 
@RELECTE: 
SCS ENGINEERS AUG 0 3 =I) 
4014 LONG BEACH BOULEVARD 
LONG BEACH, CALIFORNIA 90807 E 
MARCH 1981 


| Approved for public release; distribution untimited. | 


PREPARED FOR 


f 

S 
sd DEPARTMENT OF THE AIR FORCE 
a HQ SPACE DIVISION (AFSC) (DEK) 
ber 


P.O. .. ~X 92960, WORLDWAY POSTAL CENTER 
LOS ANGELES, CALIFORNIA 90009 


anne ee 


PREFACE 


This report was prepared by SCS Consulting Engineers, Inc., Long Beach, Catifornia 
' 90807. This Hazardous Waste inventory and Disposal Assessment was initiated by 
the Air Force to meet the requirements of the Resource Conservation and Recovery 
act of 1976 as amended in 40 CFR 261 & 264 May 19, 1980, and the California 
Administrative Code, title 22 Division 4. The report will be used as a reference. 
document to the 1978 Space Shuttle Supplement 1. It will also be used for hazard- 
ous waste reporting to EPA/California, for hazardous waste management planning, 

i and for engineering design concepts for the STS. 
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The report is in three volumes. Volume I is an inventory of hazardous wastes 
likely to be generated by the West Coast STS project. Volume II is an analysis 

of recycle, treatment, and disposal options for managing the projected STS Wastes. 
Volume III is an appendix with reference material for Volume II. 


This work was accomplished between September 1980 and June 1981. Mr. John R, 
Edwards, Headquarte:s Space Division was the Project Officer. 


This report has been reviewed by the office of Public Affairs (PA) and is 
releasable to the National Technical Information Service (NTIS). At the NTIS 
it will be available to the general public, including foreign nations. 
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This report has been reviewed and is approved for publication. 
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Total baseline waste generation for the STS project is anticipated to be 130 
million kg. The greatest quantities of wastes are expected to be generated 
by Station Sets V23 and V32 (72 million kg and 54 million kg, respectively). 
Estimated total project waste generated under contingency conditions is 1.4 
million kg. The-only station sets identified as potential generators of con- 
tingency wastes are V19, V21, and V23. Station Set V23 is expected to generate 
approximately 84 percent by weight of all contingency wastes. , ~~~ “7 


99.6 percent by weight of all hazardous waste will be in liquid form, princi- 
pally originating from flame bucket quenching (55.9 percent) and SRB washing 
and rinsing (41.9 percent). The remaining 0.4 percent by \:eight of all haz- 
ardous waste is expected to be in solid state. Most solid waste will be 
generated by Station Sets V31 and V32. 
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Further breakdown of wastes into hazardous and acutely hazardous categories 
reveales that only 1.8 percent by weight of total hazardous waste is expected 

to exhibit acutely hazardous properties. Primary generators of acutely hazard- 
ous waste will be Station Sets V19, V23; V21, and V17. 
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SECTION 1 
EXECUTIVE SUMMARY 


1. INTRODUCTION 


The space shuttle program at Vandenberg Air Force Base is 
expected to generate a variety of hazardous wastes during its 
years of operation, from 1985 to 1994. The purpose of this 
renort is to present an inventory of the expected types and 
quantities of waste to be generated by shuttle-related ground 
operations. The inventory provides estimates for: 


@e Types of wastes generated. 
e Chemical constituents in each waste stream. 


@ Mass and/or volume of waste generated during scheduled 
ground operations (per launch cycle, per month per year, 
and project total). 


e Mass and/or volume of waste generated under contingency 
Ca (per contingency event, per year, and project 
total). 


e EPA and California hazardous waste numbers for each 
waste. 


@ EPA and California hazardous properties for each waste. 
e California compatibility class for each waste. 


The inventory will be used to assess waste management op- 
tions (Volume II of this report), to complete EPA hazardous waste 
forms, and for preparing the supplement to the Environmental 
Impact Statement required for the Space Transportation System 
(STS) project. 


2. HAZARDOUS WASTE REGULATIONS FOR GENERATORS 


The U.S. Environmental Protection Agency (EPA) has developed 
a nationwide program to regulate hazardous wastes from generation 
to final disposal, through directives in the Resource Conserva- 
tion and Recovery Act (RCRA) of 1976 (PL94-580). Under RCRA 
rules, Vandenberg Air Force Base (VAFB) is considered a generator 
of hazardous waste, and depending on its final waste management 


1 
| 
| 
{ 


plan, may also be considered as a storage, treatment, and/or dis- 
posal facility. 


Regulations for generation of hazardous wastes are discussed 
in Volume I of this report. The primary responsibilities of the 
generator include: 


e Identifying all hazardous wastes generated by the base 
and its tenants. 


e Notifying EPA of hazardous activities within 90 days from 
the time that waste-generating activities commence. 


e Obtaining an EPA generator's identification number. 


e Preparing a hazardous waste manifest (in California, the 
California Hazardous Waste Manifest must be used). 


e Properly containerizing and labeling waste and placarding 
transport vehicles. 


@ Reporting to California Department of Health Services: 


- Monthly (copies of manifests from the previous month) 
- Annually (submittal of completed EPA Annual Report 
Forms 8700-13 and 8700-13a). 


Other requirements for generators include obtaining special 
permits for each shipment of extremely or acutely hazardous 
waste; and obtaining a permit if waste is to be stored by the 
generator for more than 60 cays. 


It is anticipated that by April 1981, California will re- 
ceive interim authorization to administer its own hazardous waste 
program. At that time, the generator will be subject to all 
rules under California Administrative Code, Title 22. Until 
California receives final authorization, the generator must also 
comply with federal regulations authorized under RCRA. 


3. SOURCES OF WASTE 


A summary of the hazardous wastes generated over the dura- 
tion of the STS project at VAFB is given fin Tables 1, 2, and 3, 
monthly, yearly, and total project quantities, respectively, are 
reported for normal operations and contingency conditions. 


TABLE 1. SUMMARY OF BASELINE MOATHLY HAZARDOUS WASTE 
GENERATION, 1985 - 1.994 
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Monthly for 1985 Monthly for 1986 Monthly for 1987 Monthly for 1988-1994 
Kilograms Pounds Kilograms Pounds Kilograms Pounds Kilograms Pounds 


346,656.8  764,251.5 §19,985.3  1,146,377.5 866,642.5 1,910,629.8 1,299,963.8 2,865,944.5 
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TABLE 2. SUMMARY OF BASELINE YEARLY HAZARDOUS WASTE GENERATION, 1985-1994 


1986 1997 Year 
Rtlograas Bounds di dein : ies ar for 1908-1994 
KiTograms Pounds RiTograms Pounds KtTograns Pounds ogres ounds ViTograms ataee st te $ 


4,159,882,0 9,171,018.0 6,239,824.0 13,756 ,530.0 10,39$,710.0 22,927,556.0 15,599,566.0 34,391,336.0 129,996,350.0 286 ,594,408,0 


TABLE 3. SUMMARY CF CONTINGENCY HAZARDOUS WASTE GENERATION, 1985-1994 


1985 1986 1987 Yearly for 1988-1994 Project Total 
eiTagrias wounds © WUamrane Pours «=| EUV Pours «| Eitgvans Pounds: EiVagrangs Pounds 
121,367.7 267,571,5 124,633.5 §274,771.5 131,165.2 289,171.5 139,329.8 307,171.56 1,352,475.0 2,981, 715.0 


As shown in Table 2, total baseline waste generation for the 
STS project is anticipated to be 130 million kg (287 million 
lbs). Annual waste generation is estimated to range from 4.2 
million kg/yr (9.2 million 1bs/yr) for 1985, to 15.6 million 
ka/yr (34.5 million lbs/yr) for each of the years 1988 through 
1994, This increase reflects changes in the number of launches 
per year from “ to 15. Baseline waste generation for each year 
of the project is graphically represented in Figure 1. 
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Figure 1. Baseline quantities of hazardous 
waste generated by STS ground 
operations at VAFB (reported for 
each year for the period 1985 
through 1994), 
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The greatest quantities of wastes are expected to be gener- 
ated by V23 (72 million kg; 160 million Ibs for total project), 
followed by Station Set V32 (54 million kg; 120 million lbs for 
total project). This accounts for 97.5 percent by weight of al] 
baseline hazardous waste generation. The combined waste gener- 
ated by all other Station Sets is projected to be 2.5 orders of 
magnitude less by weight than waste generation at V23 and V32. 


Expressed as percentages by weight (Figure 2), Station Set 
V23 is projected to generate 55.7 percent of the total under nor- 
mal operating conditions; V32 approximately 41.8 percent; and 
V19 and V31, less than 1 percent each. The balance of these 
wastes (i.e., 0.9 percent) will be generated mainly by Station 
Sets V17 and V21. 
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Figure 2, Baseline quantities of hazardous 
waste generated by STS ground 
operations at VAFB (reported by 
station set). 


According to Table 3, estimated total project waste aqener- 
ated under contingency conditions is 1.4 million kg (3.0 million 
lbs). The only station sets identified to date as potential gen- 
erators of contingency wastes are V19, V21, and V23 (Figure 3). 
Station set V23 wil? produce approximately 84 percent by weight 
of all contingency waste. 


Investigations into the physical state of the hazardous 
wastes generated during normal operations indicate that the majo- 
rity of wastes are in a liquid state (Figure 4a). Major sources 
of liquid hazardous wastes, as shown in Figure 4c, are expected 
to be produced during normal ground operations at Station Sets 
V23 (55.9 percent) and V32 (41.9 percent). Other station sets 
each produce less than 1 percent of total liquid wastes. In sum- 
mary, 99.6 percent by weight (1.0 million kg; 2.3 million lbs) of 
all the hazardous wastes will be in a liquid form (Figure 4a). 
This translates to 92.7 percent on a volumetric basis. 


A) SOLID VS. LXGUID WASTES 


SGL.IO 9.462 
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Figure 3. Contingency waste generated by 
STS ground operations at VAFB 
(Station Sets V19, V21 and V23). 
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Figure 4. Physical state of hazardous waste generated 
by STS ground operations at VAFB under 
OL conditions (reported by station 
set). 


Only 0.4 percent by weight (7.3 percent by volume) of all 
hazardous wastes are expected to be in a solid state (Figure 
4a). Most solid waste will be produced by Station Set V31 (71.5 
percent) and Station Set V32 (19.1 percent) as shown in Figure i 
4b. Solid waste generation by all other station sets is less | 
than 10 percent of total solids. 


4. MAJOR TYPES OF WASTES GENERATED 


Waste categories generated in the largest quantities are 
expected to be: 


Quench water (QW). 

SRB wash water (SB). 

Insulation wastewater (or "suprawater") (IW). 
SRB initial rinse (SI). 

Contaminated seawater (CS). 

Nonaqueous solvent wastes (SO). 

EEW&S wastewater (EW). 

Fuel spill cleanup wastes (FS). 

Hydrazine .crubber effluent (HS). 


These wastes are estimated to constitute 99.4 percent by 
weight of total waste generation (129 million kg; 284 million 
Tbs). The QW is projected to be the most predominant waste type, 
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followed by SB and IW wastes. As shown in Figure 5a, these three 

waste types constitute 54.6, 20.4, and 17.8 percent by weight, 

respectively, of the total quantity of wastes generated by the 

major waste categories. Other major waste categories produce 7.2 
i percent of the total waste. The remaining 0.6 percent of waste 
_ is associated with the following minor categories (Figure 5b): 


Adhesive wastes (AW). 


Containers (CN). 

Contaminated rags (CR). : 
Hydraulic fluids (HF). ' 
Hydrazine (HY). : 
Insulation wastes, solid (IN). 
Monomethyl hydrazine (MH). 
Ammonia or ammonia wastewater (NH). 
Nitrogen tetroxide (NO). 
Oxidizer spill cleanup (0S). 
Paint wastes (PA). 

Paint wastewaters (PW). 
Solvent reducer wastes (SR). 
Solvent wastewaters (SW). 
Worn-out parts (WP). 


- Batteries (BA). 

ie Contaminated air filters (CA). 
i Catalytic bed wash water (CB). 
bo 


A) MAJOR WASTE TYPES 
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Figure 5. Hazardous waste generated under baseline 
conditions, by waste type. 
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The first three minor categories are expected to jointly contrib- 
ute over 60 percent by weight to the 0.6 percent of minor wastes. 


5, HAZARDOUS AND ACUTELY HAZARDOUS WASTES 


Further breakdown of wastes into hazardous and acutely haz- 
ardous categories reveais that only 1.8 percent by weight of 
total hazardous wastes are expected to exhibit acutely hazardous 
properties (Figure 6a). Primary generators of acutely hazardous 
waste will be Station Sets V19 (37.0 percent), V23 (25.8 per- 
cent), V21 (18.2 percent), and V17 (14.9 percent) (Figure 6b). 
The remaining 4.1 percent is expected to be generated by Station 
i Sets V31 and V32 (3.3 and 0.8 percent, respectively) (Figure 
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15b). As shown in Figure 7, most of the hazardous wastes gener- 
i ated by Station Sets V17, V19 and V21 are expected to exhibit 
P acutely hazardous properties. 
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HAZAROOUS (98.22%) 


A) PERCENT OF HAZARDOUS ANDO ACUTELY 
HAZARDOUS WASTES 
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@) ACUTELY HAZARDOUS WASTES BY 
STATION SET 


Hazardous and acutely hazardous 
waste generation under baseline 
conditions. 


Figure 6. 


Figure 7. 


Comparison of hazardous and 
acutely hazardous waste genera- 
tion under baseline conditions 
(reported by station set on a 
per launch basis). 


Generation rates for hazardous and acutely hazardous wastes 
are provided {” Tables 4 and 5. Total projected baseline quanti- 
ties of hazardous and acutely hazardous waste per launch are 1.0 
million kg (2.2 million 1b) and 0.92 million kg (0.04 million 
1b), respectively (Table 4). Consequently, the projected cumula- 
tive generation of these wastes for the perfod 1985 through 1994 
fis expected to be 128 million kg (282 million 1b) and 2.3 million 
kg (5.1 million 1b), respectively (Table 5). 


TABLE 4. SUMMARY OF HAZARDOUS AND ACUTELY HAZARDOUS WASTE GENERATION PER MONTH, 1985-1994 


+ 


eee 
Per Launch 1985 Monthly 1986 Monthly 1987 Monthly 1988-1994 Monthly 
Kil ograms Pounds Kilograms Pounds Kilograms Pounds Kilograms Pounds Kilograms Pounds 

Acutely 

Hazardous 

Wastes 18, 333.3 40,418.3 6,111.1 13,472.8 9,166.7 20,209.2 = 15, 277.8 33, 681.9 22,916.7 50,522.9 
Hazardous 

Wastes 1,021,637.3 2,252,336.7 340,545.7  7F0,778.7 510,818.6 1,126,168.3  851,364.7 1,876,947.9 = 1,277,047.1  2,825,421.6 


TOTAL 1,039,970.6 2,292,755.0  346,656.8 764,251.5 519,985.3  1,146,377.5 866,642.5 1,910,629.8 1,299,963.8  2,865,944.5 
TABLE 5S. SUMMARY OF HAZARDOUS AND ACUTELY HAZARDOUS WASTE GENERATION PER YEAR, 1985-1994 
5 Sided Sra I SSS eee 
eee 
1985 1986 1987 1988-1994 (per year) Total for Project 
, Kilograms = Pounds kilograms Pounds Kitograms, Pounds Kitograms Pounds Kilograms = Pounds 
Acutely 
Hazardous 
Wastes 73,333.4 161,673.2 110 ,000.0 242 509.8 183 ,333.4 404 ,183.0 275,000.1 606,274.5 2,29) 667.1 5,052 287.5 
Hazardous 


Wastes $,086,548.6 9,009,314.8 6,129,824.0 13,514,020.2 10,216,376.6 22,523,373.0 15,324,566.9 33,705,092.5 127,704 636.9 281,542,017.5 


TOTAL 


4,159,682.0 9,171,018.0 6,239,824.0 13,756,530.0 10,399,710.0 22,927,556.0 15,599,566.0 34,391,366.0 129,996,304.0 286,594, 304.0 
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SECTION 2 


FEDERAL AND STATE REGULATIONS FOR HAZARDOUS 
WASTE GENERATORS 


The U.S. Environmental Protection Agency (EPA) has developed 
a nationwide program to regulate hazardous wastes from generation 
to final disposal, through directives in the Resource Conserva- 
tion and Recovery Act (RCRA) of 1976 (PL94-580). These regula- 
tions are not industry-specific; all industries, including De- 
partment of Defense (00D) facilities, which generate, store, 
transport, treat, or dispose of hazardous wastes, are affected by 
RCRA and must comply with the same set of rules. Vandenberg Air 
Force Base (VAFB) is considered a generator of hazardous waste, 
and, depending on its final waste management plan, may also be 
considered as a storage, treatment, and/or disposal facility. 


This section provides a comparison between federal (RCRA) 
and California (Title 22) hazardous waste regulations. Responsi- 
bilities of the hazardous waste generator are also discussed, and 
include RCRA requirements as well as additional requirements im- 
posed by Title 22. Requirements for transporters and for owners 
and operators of storage, treatment, and disposal facilities are 
presented in Volume II. It is important to note that the re- 
quirements discussed in this report reflect regulations on the 
record as of December 1980. Many changes in both state and fed- 
eral hazardous waste regulations are anticipated for 1981. 


The major provisions under RCRA for controlling hazardous 
wastes are: 


e 40 CFR Part 260: Definitions used in other parts corre- 
sponding to Sections 3001 through 3004 RCRA rules, and 
general provisions applicable to these parts (FR date 
5/19/80, Part II). 


@e 40 CFR Part 261: Section 3001: Identification and list- 
ing of hazardous waste (FR date 5/19/80, Part III). 


@e 40 CFR Part 262: Section 3002: Standards applicable to 
generators of hazardous waste, including manifest system, 
recordkeeping, and reporting (FR date 5/19/80, Part V). 


@e 40 CFR Part 263: Section 3003: Standards applicable to 
transporters of hazardous waste, including manifest sys- 
tem, recordkeeping, and reporting (FR date 5/19/80, Part 
VI). 


@e 40 CFR Part 264: Section 3004: Standards applicable to 
owners and operators of hazardous waste treatment, stor- 
age, and disposal facilities, including manifest system, 
recordkeeping, and reporting (FR date 5/19/80, Part VII). 


@e 40 CFR Part 265: Section 3004: Interim status standards 
applicable to owners and operators of hazardous waste 
treatment, storage, and disposal facilities (FR date 
5/19/80, Part VII). 


@e 40 CFR Parts 122 and 124: Section 3005: Permits for 
treatment, storage, and disposal of hazardous waste (FR 
date 5/19/80, Part X). 


e 40 CFR Part 123: Section 3006: Guidelines for autho- 
rized hagas hazardous waste programs (FR date 5/19/80, 
Part X). 


e Section 3010: Preliminary notification of hazardous 
waste activity (FR date 2/26/80). 


Section 3006 of RCRA provides for individual states to oper- 
ate their own hazardous waste programs (HWP) in lieu of the fed- 
eral program. Title 40 CFR, Part 123, establishes minimum re- 
quirements which state HWP's must meet in order to receive EPA 
approval. The State of California Department of Health Services 
(CDHS) and the State Water Resources Control Board have applied 
for interim authorization (Phase I) to administer a state HWP. 

It is anticipated that interim authorization will be granted by 
April 1981. With interim authorization, California can operate 
its own HWP for 2 years after the effective date of the federal 
regulations. Final or full authorization will be granted if 
California's HWP is determined by EPA to be equivalent to and 
consistent with the federal program. The California HWP could be 
fully authorized by the November 1983 deadline, 2 years prior to 
the first space shuttle launch at V\FB. For the present, Cali- 
fornia waste generators must meet both current California Title 
22 and RCRA standards {by the time California is granted full 
authorization, all applicable RCRA regulations will have been 
incorporated into Title 22). DOD facilities operating in Cali- 
fornia must, by executive order, comply with all California laws. 
iaue ee events for implementing the California HWP are as fol- 
lows (5): 


1981 Program interim authorization will be received; 
electronic data processing system will be opera- 
tional; statewide surveys of hazardous waste pro- 
duction will be completed. 


1981 Hazardous waste recycling clearinghouse will match 
waste producers with potential markets for wastes; 
technical information center will provide rapid 
response to emergencies, and provide information 
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about waste characteristics, treatment, methods, 
etc. 


1982 Full staff will be "on board," and the state HWP 
plan will be completed. 


1983 All qualified hazardous waste facilities will be 
under permit. 


Although federal requirements will not preempt California 
law, they will impose a second layer of control on California 
generators and handlers of hazardous waste who must comply with 
the most restrictive standard, whether federal or state. For ex- 
ample, states may not preempt federal regulations by imposing any 
requirement that might interfere with the free movement of haz- 
ardous wastes across state boundaries to treatment, storage, or 
disposal facitities holding an RCRA permit. An outline comparing 
the fundamental differences between EPA and CDHS regulations for 
generators of hazardous wastes is presented in Table 6. 


Responsibilities of Generators 


In order to comply with both EPA and California regulations, 
a California generator will have the following duties and obli- 
gations: 


Identifying Hazardous Wastes--It must first be determined if 
a waste meets the hazardous waste criteria as defined in the RCRA 
(40 CFR 261) and/or the California Administrative Code (CAC), 
Title 22. <Any solid waste (see glossary definition of a solid 
waste) is considered hazardous if it is flammable, corrosive, 
toxic, reactive, irritating, a strong sensitizer, or exhibits EP 
toxicity. The definitions of these hazardous characteristics are 
found in 40 CFR 261, Subpart C, and in CAC Title 22. A detailed 
explanation of these characteristics is found in Appendices B and 
C. Federal regulations also identify specific wastes considered 
to be acutely hazardous (40 CFR 261, Subpart D). Similar, but 
not identical, to the EPA listing are the extremely hazardous 
wastes identified in CAC Title 22. Eventually, the California 
rules will include all of EPA's listed wastes, and perhaps addi- 
tional wastes which the state considers hazardous. For the pres- 
ent, all wastes listed by EPA and the State of California must be 
manifested. However, EPA annual reports require only EPA-listed 
wastes. 


If a waste is unlisted, a generator may choose to test the 
suspected waste to determine whether or not it is hazardous, or 
may declare the waste to be hazardous without testing, based ona 
knowledge of its hazardous properties (45 FR 262.11). Test pro- 
tocols are published in Test Methods for Evaluating Solid Waste, 
USEPA Office of Water and Waste Management, SW-846, 1980. 


Small Quan Generator Exceptions--Under the EPA regula- 
tions, sma waste generators -@., “1,000 kg/mo hazardous 


TABLE 6. COMPARISON OF FEDERAL AND CALIFORNIA REGULATIONS FOR 
GENERATORS OF HAZARDOUS WASTES SHIPPING TO AN OFF-SITE 
TREATMENT, STORAGE, OR DISPOSAL FACILITY (41) 


Federal 


Determine if waste is hazard- 


ous as defined in 40 CRF, Part 


261. 


Obtain EPA Ide: tification 
Number (ID#). 


Obtain EPA Facility Permit 
if waste has accumulated on 
generators property for more 
than 90 days. 


Use proper containers and 
label properly. 


Prepare EPA-specified trans- 
port manifest (California 
Liquid Waste Haulers Mani- 
fest permissible for use 
during interim period). 


Ship hazardous waste only by 
a transporter with an EPA 
identification number. 


Make sure that waste arrives 
at designated facility. 


Submit annual summary of 
waste disposal activities 
(Annual Report) and file 
45-day Exception Reports for 
missing manifests to EPA 
Regional Administrator. 


Must keep manifests, annual 
reports, exception reports, 
and test results for a period 
of 3 years. 
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State 


Determine if waste is hazard- 
ous as defined in Cal. Ad., 
Title 22, Div. 4. 


Obtain Facilities Permit from 
CDHS if waste has been stored 
on property for more than 

60 days. 


Same 


Must use California Liquid 
Waste Haulers Manifest (EPA 
data will be included in 
future); manifest will even- 
tually be consistent with EPA 
requirements. 


Ship hazardous waste only with 


a transporter permitte y 
COHS. 


Same 


Send copies of all Hazardous 
Waste Manifests to CDHS every 
30 days. Must also report to 
EPA Region IX annually and 
make 45-day Exception Reports 
for missing manifests. 


Reports on hazardous waste 
activities must be kept for a 
period of not less than 1 
year. 


waste; <1 kg/mo acutely hazardous waste) are exempt from record- 
keeping/manifest requirements (45 FR 261.5). California regula- 
tions are more stringent, allowing no exemptions. Even if the 
generator would qualify as a small generator under RCRA, no 
exemption would be allowed under California Jaw. California does 
provide a variance for small quantities or low concentrations. 
Exact quantities and concentrations are not specified, but the 
general description states insignificance as a potential hazard 
to human health, domestic livestock, or wildlife. EPA plans to 
amend the small generator exceptions over the next 2 to 5 years, 
possibly reducing the present limit for hazardous wastes from 
1,000 to 100 kg/mo. The limit for acutely hazardous waste is not 
expected to change. 


Notification of Hazardous Activities--Within 90 days from 
the time that operations at the space shuttle facility commence, 
and before any waste can be transported, the generator will be 
required to notify the EPA Region IX Administrator and apply for 
an EPA identification number (45 FR, Part 262.12; 45 FR, Page 
12746). If the generator also plans to own/operate facilities for 
treatment, storage, or disposal of hazardous waste, it may file a 
single form to cover all activities that occur on the base. 

There are stiff penalties for failing to notify EPA, including 
suspension of all operations. 


Transportation of Hazardous Wastes--The generator has two 
options avallable 1f hazardous waste 1S to be transported off 
site. They may contract with a state-licensed commercial hauler, 
or transport waste themselves, in which case they must obtain an 
EPA Transporter's Identification Number (45 FR 263.11) and a 
California Registered Hazardous Waste Hauler's Permit (CAC Title 
22). In addition, they must comply with all applicable EPA (40 
CFR 263.11 and 263.31) and Department of Transportation (Hazard- 


- ous Materials Transportation Act, 49 CFR Parts 171 through 179) 


reguiations. A generator must insure that the hazardous waste is 
properly containerized and labeled, and that trucks are placarded 
in accordance with EPA (40 CFR Part 262.30) and DOT (49 CFR Parts 
171 through 179) regulations controlling the transportation of 
hazardous materials. 


Hazardous Waste Manifest--Before shipping any hazardous 
wastes, a generator must prepare the California Hazardous Waste 
Manifest. Figure 8 presents the new California Hazardous Waste 
Manifest, which has been developed to insure that California haz- 
ardous waste generators, transporters, and facility operators 
will be in conformance with both the requirements of the new fed- 
eral hazardous waste regulations adopted pursuant to RCRA, and 
the requirements of state law. The new manifest will replace the 
ee California Liquid Waste Hauler Record or hazardous waste 
manifest. 


As has been the practice in the past, transporters are ex- 


pected to print their own manifests. Each manifest will have a 
unique serial number, as described in Item 1 of "Instructions for 
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Completing Manifest" (see Figure 9). The instructions will be 
printed on the backs of each manifest and manifest copy. These 
instructions specify the requirements for using the manifest, for 
transferring waste, and for distributing manifest copies. 


The new federal regulations, which became effective on 
November 19, 1980, require that certain information which was not 
previously required by California law now be provided on all haz- 
ardous waste manifests. That information includes the following: 


e EPA 1I.D. number of the generator, transporter, and TSD 
(treatment. storage, and disposal) facilities. 


@ Hazardous materials descriptions as required by the U.S. 
Department of Transportation in 49 CFR. 


@ The name, address, and EPA [.D. of the TSD facility des- 
ignated by the generator to receive the waste, and, if 
desired, an alternate facility. 


@e A generator's certification with the statement exactly as 
shown on the enclosed manifest. 


The current Liquid Waste Hauler Record cannot be used after 
December 31, 1980. On January 1, 1981, the new manifest will be 
the only acceptable shipping document to accompany hazardous 
waste shipments in California. Questions regarding the new mani- 
fest or its use should be directed to one of the following Haz- 
ardous Materials Management Section offices: 


Sacramento 


Hazardous Materials Management Section 
714 "Pp" Street 

Sacramento, California 95814 

(916) 322-2337 


Berkeley 


Hazardous Materials Management Section 
2151 Berkeley Way, Room 140 

Berkeley, California 94704 

(415) 540-2043 


Los Angeles 


Hazardous Materials Management Section 
107 S. Broadway, Room 7012 

Los Angeles, California 90012 

(213) 620-2380 


After completing the manifest and transferring the waste to 
the transporter, a designated person representing the generator 
signs the certification on the original manifest and all copies 
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(one for each person handling the waste). The transporter then 
signs and dates the manifest and returns one copy to the genera- 
tor, who retains it until a copy is received from the designated 
permitted facility following delivery of the waste. A generator 
is required to initiate a trace if it does not receive a copy of 
oo the manifest from the disposal facility within 35 days after the 
waste has been shipped. All contacts made while tracing a delin- 
quent manifest should be well documented. If the manifest has 
not been received within 45 days after shipment, the generator ae: 
ae must report the incident to CDHS at (916) 322-2337. Supporting { 
‘ documentation may be required. 


on Reporting Requirements for Generators--The generator will be 
ie Peeutned to send copies of all manifests from the previous month 
Le to California Department of Health Services, Hazardous Materials 
Management Branch, 744 P Street, Sacramento, California 95814. 
ec! In addition, federal regulations require an annual report from 
generators who ship hazardous waste off site (45 FR 262, Subpart 
i; D). The Annual Report is made on EPA Forms 8700-13 and 8700-13a 
on (Figure 9), and sent to CDHS in Sacramento. (If, however, a gen- 
es erator decides to treat, store, or dispose of wastes on base, it 
must submit an Annual Report covering those wastes in accordance 
| with the provisions of 40 CFR Parts 264, 265, and 266, and with 
rt 


: 40 CFR Part 122. In addition to following requirements, genera- 
7 tors must comply with reporting requirements for TSD facilities, 
and should make provisions to hold all records, manifests, and : 
reports for 3 years. : 


Me Manifest requirements are somewhat different for rail ship- 
Sa ment or bulk shipment of hazardous wastes by water. The genera- 


Sh tor should consult the regulations if such means are used to i 
ce transport wastes to permitted handling facilities (45 FR 263, 
>| Subpart B). 


Disposal of Extremely Hazardous Waste by Generators--Some of 
the wastes generated by the STS (e.g., monomethy! hydrazine) are : 
defined as extremely hazardous (CAC Sections 66064 and 66680 to 1 
66685). No extremely hazardous waste shall be handled or dis- 
posed of in California without an Extremely Hazardous Waste Dis- 
posal Permit issued by the state. The generator must apply for 
this permit at least 15 days prior to the intended date of dis- 
posal. It can be expected that TSD facilities will require gen- 
erators to make arrangements prior to shipment of these special i 
wastes to their sites. Unexpected shipments will be returned at 
the generator's expense. ‘ 


Storage Treatment and Disposal of Hazardous Wastes by Gen- 
Sentemese Tt a generator stores hazardous wastes on site for more 
than 60 days (the 90-day limit set by EPA is preempted by Cali- 
fornia law), or treats or disposes of hazardous wastes on site, 
they must apply for and receive a Hazardous Waste Facility Per- 
mit, ae comply with all applicable regulations (45 FR 264, Sub- 
part A). 
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An inventory of projected hazardous waste to be generated by 
the STS is presented in Section 3 of this report. Included with 
the inventory are many of the items required for the EPA Annual 
Report, such as hazardous waste identification numbers and waste 
44 . characteristics. The following section describes the methodology 
and assumptions used in developing the inventory. 


SECTION 3 
METHODOLOGY AND ASSUMPTIONS 


4 As of the date of the compilation of this inventory, there 
eae have been no space shuttle launches or landings, either at VAFB 
i or KSC. Consequently, operational data regarding waste genera- 
rae tion are not yet available. Waste types and quantities must be 
oe estimated based on design specifications and projections of mate- 


le 
rials used. In many cases, these estimates can be related to 

boo similar operations, such as aircraft maintenance and conventional 
J > rocket launches. 
| H 
i 
| 


i. In compiling this inventory, SCS made as much use as possi- 
et ble of existing documentation relating to the proposed space 
shuttle operation at VAFB. This documentation is listed in the 
tibliography. In general, the most relevant documents were those 
concerned with occupational safety and air emissions, since both 
of these address chemical types and quantities. However, because 
their inherent purpose differs appreciably from the compilation 
of a hazardous waste inventory, many and often sizeable data gaps 
exist. 


An attempt was made to bridge these gaps and to complete the 
data base through direct contact with contractors and Air Force 
personnel involved in the design of the space shuttle, and re- 
lated ground operations, facilities, and procedures. Ultimately, 
a number of questions remain regarding quantities of waste gener- 
ated and waste forms. Consequently, a number of assumptions and 
simplifications were necessary to make this inventory as complete 
as possible. These assumptions and simplifications are detailed 
below. There are still several areas of uncertainty, however, 
and in the inventory which follows, a number of wastes are listed 
without quantity data. This means that a potential hazardous 
waste was identified, but insufficient information was available 
at the time of this inventory to produce a reasonable estimate of 
quantities per launch cycle. 


In addition, there were other potentially hazardous wastes 
identified which are not included in the inventory, i.e., orbiter 
self-destruct ordnance (SD0) and potential pollution control ' 
7 wastes. It has been established that SDO waste will be generated 
whenever the orbiter and SRB are deactivated. This waste is haz- 
ardous (reactive) under EPA regulatory definitions. However, 
there are existing military ordnance handling and disposal prac- 
tices which may be applicable to the shuttle program, and there 
is an existing ordnance disposal facility at Pt. Mugu. Pollution 


control wastes, other than those identified in the baseline in- 
ventory, would have to be considered contingency wastes. In par- 
ticular, SCS believes it likely that some or all of the solvent 
vapor emissions projected to be vented may come under new regula- 
tory restraints before or during the course of the shuttle pro- 
gram. If this does in fact occur, additional solvent and air 
pollution control wastes will be generated. The Air Force is 
aware of this potential. Detailed information on these and other 
toxic and hazardous STS-related air emissions is available in the 
Air Force air emissions inventory (23). 


VAFB station sets group the various Shuttle Transport System 
ground operations processing activities into geographic and func- 
tional cateagories. A geographic station set is a site-specific 
accumulation of equipment, facilities, hardware, and related re- 
sources that constitutes a definitive phase of the ground opera- 
tions. A functional station set is an aggregate of equipment and 
services, not limited to or readily identified by location, that 
provides or supports specific functions of system operations. 


The inventory prepared for this draft report includes pro- 
jections of hazardous wastes for eight geographical station sets 
(i.e., V18, V19, V21, V23, V31, V32, and V33). The potential for 
hazardous waste generation at Station Sets V27, V28, V30, V81l, 
V84, V86, and V88 cannot be verified at this time. It is consid- 
ered that these station sets either (1) generate no hazardous 
waste under baseline conditions, or (2) generate small quantities 
of hazardous waste which cannot be quantified based on available 
information. 


Assumptions and simplifications were needed to both identify 
and quantify some of the hazardous waste streams. There are sev- 
eral general types of assumptions and simplifications that have 


affected the inventory compilation throughout. These are listed 
below. 


e Except where specified in existing STS/VAFB documents, it 
is assumed that there will be no reclamation or reuse of 
excess or waste products. This includes excess paint 
mixtures, used rags, protective clothing (except SCAPE 
suits), excess hypergols or hypergols removed from the 
orbiter after an abort or acquisition screen test, and 
process waters. 


e STS data on procedures, materials, and quantities were 
used wherever they existed. If no STS data were avail- 
able, an attempt was made to identify relevant KSC data. 


e It is assumed that all materials which are not hazardous 
in and of themselves, but which come into contact with 
hazardous materials during use, become hazardous wastes 
when discarded. These include empty containers, rags, 
protective clothing, worn-out parts, process waters, etc. 
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This is in accordance with the RCRA hazardous waste regu- 
lations. 


Where the chemical composition of a commercial product 
used during ground operations was unknown and could not 
be defined, the composition of similar commercial prod- 
ucts was used to determine whether the product contained 
any listed hazardous materials. 


In the case where waste-producing operations are per- 
formed at a given station set under one set of condi- 
tions, and at another station set under different condi- 
tions, one of these station sets was arbitrarily selected 
as the waste generator. This was done to avoid duplicate 
accounting when the waste quantities were totalled. For 
instance, wastes from external tank closeout operations, 
which could occur at either V23 or V33, were assigned to 
the pseudo Station Set 99. 


When similar waste-producing operations were identified 
at several station sets or at several locations within a 
single station set, and qualitative/quantitative data 
were available for only one locale, comparable data (the 
same or a simple multiple) were used for all of the other 
locales where the operation could occur. 


Where waste generation data from the literature were 
given as a range, the high value in the range was taken 
for this inventory. 


Unless otherwise specified in the documents or through 
personal communications, it is assumed that 10 percent of 
all paint, insulation, ablator, etc., used during the 
ground operations will be wasted. 


In converting from volume to mass units (or vice versa) 

for mixtures of wastes with uncertain compositions, den- 
sities were estimated based upon similar waste types of 

known density or upon densities of the predominant com- 

ponent of the mix. 


22 


| 
| 
1 


SECTION 4 
HAZARDOUS WASTE INVENTORY 


The operation of the Space Shuttle Program at VAFB in the 
late 1980's and early 1990's will produce significant volumes and 
varieties of hazardous materials. An inventory of these wastes 
is necessary to help comply with recent EPA hazardous waste gen- 
erator regulations and to assess alternative treatment/disposal 
Options. In addition, a portion of the inventory will be used to 
prepare a supplement to the final Environmental Impact Statement 


(EIS) for the program. 


The intent of this inventory is to identify and quantify all 
potentially hazardous solid and liquid wastes likely to be gener- 
ated at YAFB during the STS ground operations. The basic inven- 
tory was compiled on a per launch basis, from which annual, 
monthly, and total project waste generation was calculated. Val- 
ues are reported in mass and volume units. Estimates of pollu- 
tant concentrations, where applicable, are provided in Volume II 
of this report. The information in the following tables can be 
used to estimate the quantities needed for EPA reports, and to 
provide a supplement to the final EIS. Additionally, these 
tables will form the basis for the Volume II assessment of treat- 


ment/disposal alternatives. 


Table 7 is a list of the STS hazardous wastes arranged by 
station set. From left to right, this table shows: 


STA SET - the station set number. Note that Station Set 
V99 is a pseudo station set, referring to a combination 
of Station Sets V23 and V33 (see Section 3 for explana- 
tion). The wastes identified at V¥99 come from externa} 
tank closeout activities, which may occur at either V23 


or V33. 


e CAT - category code. This is a sorting tool for grouping 
wastes with similar characteristics (see Glossary). 


_ @ WASTE MATERIAL - descriptions of the projected hazardous 
wastes. These wastes may be individual chemicals, excess 
commercial formulations, or mixed wastes. Items which 
have been indented slightly in the tables represent the 
chemical constituents of mixed wastes or commercial prod- 


ucts. 


23 


—s 


Seve ee tam a Ea 


amin en 
aL a ls 


oN nla ae 


ae et a A cae ed oa 


@ SOL OR LIQ - solid or liquid; the projected physical 
state of the waste material. 


@ OPERATION - a brief description, where appropriate, of 
the particular operation producing the waste material. 


e@ HAZ WST NO. EPA/CAL ~ EPA and California hazardous waste | 

numbers. Both EPA and the State of California have i 

oe issued lists of wastes that they consider to be hazard- i 
La ous. These are presented in 45 FR 33084-33133 (40 CFR | 
i! 261) and CAC, Title 22, Division 4, Chapter 30, Article ' 
, 4 9, respectively (see Appendices B and C). The EPA num- 
bers will be needed to complete all of the EPA hazardous 
pers waste notification, application, and reporting forms | 
re required of all hazardous waste generators under RCRA. 


Pe @e HAZ PROP. EPA/CAL - the hazardous properties of the 

Hey wastes, according to EPA and California lists or defini- 

tions. This information is useful in determining waste 

compatibility and assessing treatment alternatives (see 
Glossary for the meanings of hazard codes). 


@ CAL COMP CLASS - California compatibility class. Special 
precautions are needed when managing or treating chemi- 
cally incompatible wastes. The California Department of 
Health (Law, Regulations, and Guidelines for Handling of 
Hazardous Waste, February 1975) developed a set of 12 
groups to generally classify incompatible hazardous 
waste. These incompatibility groups are also listed in 
45 FR 33257-33258. 


Table 8 is a listing of unit factors for generation of STS 
hazardous wastes. Unit factors cre expressed on a per launch : 
(baseline) and per event (contingency) basis. They are grouped 
alphabetically by category code for each statin set. Mass and 
volume values are given in both metric and English units. Under : 
the volume column (English units), liquid wastes are given in 
gallons, and solid wastes in cubic feet. Missing numbers indi- 
cate insufficient information to quantify a particular waste. 


Baseline wastes are those which can be routinely expected | 
during every launch cycle, and are thus expressed on a per launch : 
basis. In some cases, a particular operation does not occur dur- | 
ing every launch cycle, but does occur at regular, launch-related / 
intervals. For these operations, the wastes generated are di- 
vided by the launch frequency of the operations, and are pre- 
sented on an average per launch basis. 


Contingency wastes are those which will be generated only 
sporadically from unplanned events. These include aborts, 
spills, special tests, etc. Contingency values are expressed as 
estimated quantities per event; event frequency is denoted in the 
table footnotes. 
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Table 8 is the basis for all of the tables which follow. It 
can be used to estimate annual, monthly, or total project hazard- 
ous waste emissions for any launch schedule. Tables 9 and 10 
present the annual and average monthly hazardous waste generation 
for each year of the STS Program, from 1985 through 1994. Table 
9 presents the data for 1985, representing 4 launches; Table 19, 
the data for 1986, representing 6 launches; Table 11, the data 
for 1987, with 10 launches; and Table 12, the monthly and annual 
data for the period 1988 through 1994, representing 15 launches. 
Only one table (Table 12) is used to show the wastes generated in 
1988 to 1994, as each year is projected to have the same number 
(i.e., 15) of launches. In each of these tables, the average 
monthly generation is equal to the annual quantity divided by 12 
months. 


The hazardous wastes shown in Tables 9 through 12 are listed 
in the same order as they appear in Table 8. In these tables, 
only mass values are listed, and a missing number indicates an 
identified waste for which insufficient information was available 
to estimate quantities. Subtotals are presented for each cate- 
gory, and rah year is totalled by station set. 


A simmary of the generation of hazardous wastes for the 
entire STS program is given in Table 13. Mass quantities of 
these wastes are presented alphabetically by category code for 
each station set. Both baseline and contingency quantities 
(monthly and annual) are given per station set. Subtotals for 
each station set are then added together, resulting in the total 
quantity of hazardous wastes generated by the STS program for the 
period 1985 through 1994. In addition, total quantities of all 
hazardous wastes are given for each category code. 
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SECTION 5 
SUMMARY OF HAZARDOUS WASTE GENERATION 


: 1. INTRODUCTION 


The space shuttle program at Vandenberg Air Force Base is 
expected to generate a variety of hazardous wast2s during its 
years of operation, from 1985 to 1994. The purpose of this re- 
port is to present an inventory of the expected types and quan- 
tities of waste to be generated by shuttle-related ground opera- 
tions. The inventory provides estimates for: 


5 meres eeu idle Sa: 
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e Types of wastes generated. 


OT wre mem ren ermme e oem in, rap: 


@e Chemical constituents in each waste stream. 


@e Mass and/or volume of waste generated during scheduled 
ground operations (per launch cycle, per month per year, 
and project total). 


Mass and/or volume of waste generated under contingency 


e 
conditions (per contingency event, per year, and project 
total). 

@ EPA and California hazardous waste numbers for each 
waste. 


@e EPA and California hazardous properties for each waste. 
e California compatibility class for each waste. 


The inventory will be used to assess waste management op- 
tions (Volume II of this report), to complete EPA hazardous waste 
forms, and for preparing the supplement to the Environmental Im- 
pact Statement required for the Space Transportation System (STS) 


project. 
2. SOURCES OF WASTE 


A summary of the hazardous wastes generated over the dura- 
tion of the STS project at VAFB is given in Tables 14, 15, and 
16; monthly, yearly, and total project quantities are reported, 
respectively, for normal operations and contingency conditions. 
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As shown in Table 15, total baseline waste generation for 
the STS project is anticipated to be 130 million kg (287 million 
Tbs). Annual waste generation is estimated to range from 4.2 
million kg/yr (9.2 million lbs/yr) for 1985, to 15.6 million 
kg/yr (34.5 million 1lbs/yr) for each of the years 1988 through 
1994. This increase reflects changes in the number of launches 
per year from 4 to 15. Baseline waste generation for each year 
of the project is graphically represented in Figure 10. 


The greatest quantities of wastes are expected to be gen- 
erated by V23 (72 million kg; 160 million Ibs for total project), 
followed by Station Set V32 (54 million kg; 120 million lbs for 
total project). This accounts for 97.5 percent by weight of all 
- baseline hazardous waste generation. The combined waste gener- 
ated by all other Station Sets is projected to be 2.5 orders of 
magnitude less by weight than waste generation at V23 and V32. 
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Expressed as percentages by weight (Figure il), Station Set 
V23 is projected to generate 55.7 percent of the total under nor- 
mal operating conditions; V32 approximately 41.8 percent; and 
V19 and V31, less than 1 percent each. The balance of these 
wastes (i.e., 0.9 percent) will be generated mainly by Station 


Sets V17 and V21. 


According to Table 16, estimated total project waste gener- 
ated under contingency conditions is 1.4 million kg (3.0 million 
lbs). The only station sets identified to date as potential gen- 
erators of contingency wastes are V19, V21, and V23 (Figure 12). 
Station set V23 will produce approximately 84 percent by weight 
of all contingency waste. 
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Investigations into the physical state of the hazardous 
wastes generated during normal operations indicate that the 
majority of wastes are in a liquid state (Figure 13a). Major 
sources of liquid hazardous wastes, as shown in Figure 13c, are 
expected to be produced during normal ground operations at Sta- 
tion Sets V23 (55.9 percent) and V32 (41.9 percent). Other 
station sets each produce less than 1 percent of total liquid 
wastes. In summary, 99.6 percent by weight (1.0 million kg; 2.3 
million 1bs) of all the hazardous wastes will be in a liquid form 
(Figure 13a). This translates to 92.7 percent on a volumetric 


basis. 


Only 0.4 percent by weight (7.3 percent by volume) of all 
hazardous wastes are expected to be in a solid state (Figure 
13a). Most solid waste will be produced by Station Set V31 (71.5 
percent) and Station Set V32 (19.1 percent) as shown in Figure 
13b. Solid waste generation by ali other station sets is less 
than 19 percent of total solids. 
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Figure 10. Baseline quantities of hazardous waste generated by 
STS ground operations at VAFB (reported for each 
year for the period 1985 through 1994). 
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Figure ll. 


V 31 (0.9%) 


Vi i9 (0.7%) Vv 21 (0.3%) 
V 17 (0.3%) 
OTHERS (0.3%) 


Baseline quantities of hazardous waste generated by 
STS ground operations at VAFB (reported by station set). | 
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Figure 12. Contingency waste generated by STS ground operations 
at VAFB (Station Sets V19, V21, and V23). 
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A) SOLID VS. LIQUID WASTES 


SOLID 0.4% 


(4,162 KG/LAUNCH) 
(9,175 LBS/LAUNCH) 


99.6% LIQUID | 


7 (1,035,809 KG/LAUNCH) 
(2,283,580 LBS/LAUNCH) 


V 21, V 23, 
& V 33 
(0.69%) 


Be SEETO WASTES C) LIQUID WASTES 


Figure 13. Physical state of hazardous waste generated by STS 
round operations at VAFB under baseline conditions 
leeoorted by station set). 
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3. MAJOR TYPES OF WASTES GENERATED 


Waste categories generated in the largest quantities are 
expected to be: 


Quench water (QW).. 

SRB wash water (SB). 

Insulation wastewater (or "suprawater") (IW). 
SRB initial rinse (SI). 

Contaminated seawater (CS). 

Nonaqueous solvent wastes (50). 

EEW&S wastewater (EW). 
Fuel spill cleanup wastes (FS). 
Hydraziane scrubber effluent (HS). 


These wastes are estimated to constitute 99.4 percent by 
weight of total waste generation (129 million kg; 284 million 
Tbs). The QW is projected to be the most predominant waste type, 
followed by SB and IW wastes. As shown in Figure l4a, these 
three waste types constitute 54.6, 20.4, and 17.8 percent by 
weight, respectively, of the total quantity of wastes generated 
by the major waste categories. Other major waste categories pro- 
duce 7.2 percent of the total waste. The remaining 0.6 percent 
of ay is associated with the following minor categories (Fig- 
ure 14b); 


[ 
! 
: 


Adhesive wastes (AW). 
Batteries (BA). ! 
Contaminated air filters (CA). | 
Catalytic bed wash water (CB). 
Containers (CN). 

Contaminated rags (CR). 

Hydraulic fluids (HF). 

Hydrazine (HY). 

Insulation wastes, solid (IN). 

Monomethyl hydrazine (MH). 

Ammonia or ammonia wastewater (NH). 

Nitrogen tetroxide (NO). 

Oxidizer spill cleanup (0S). 

Paint wastes (PA). 

Paint wastewaters (PW). 

Solvent reducer wastes (SR). 

Solvent wastewaters (SW). 

Worn-out parts (WP). 


The first three minor categories are expected to jointly contrib- 
ute over 60 percent by weight to the 0.6 percent of minor wastes. 


4. HAZARDOUS AND ACUTELY HAZARDOUS WASTES 


Further breakdown of wastes into hazardous and acutely haz- 
ardous categories reveals that only 1.8 percent by weight of 
total hazardous wastes are expected to exhibit acutely hazardous 
properties (Figure 15a). Primary generators of acutely hazardous 
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Figure 14. Hazardous waste generated under baseline conditions, ' 
vy waste tyne. 
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A) PERCENT OF HAZARDOUS AND ACUTELY 
HAZARDOUS WASTES 


V 32 (3.3%) 
V 31 (0.8%) 


B) ACUTELY HAZARDOUS WASTES BY 
STATION SET 


Figure 15. Hazardous and acutely hazardous waste 


generation 
under baseline conditions. 


waste will be Station Sets v19 {37.0 percent), V23 (25.8 per- 
cent), V2l (18.2 percent), and V17 (14.9 percent) (Figure 15b). 
The remaining 4.1 percent is expected to be generated by Station 
= Sets V31 and V32 (3.3 and 0.8 percent, respectively) (Figure 

; 15b). As shown in Figure 16, most of the hazardous wastes gen- 
: erated by Station Sets V17, V19 and V21 are expected to exhibit 
acutely hazardous properties 


° 


Generation rates for hazardous and acute} 
are provided in Tables 17 and 18. Total 
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generation under baseline conditions (reported by 


station set on a per launch basis). 
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APPENDIX A 


The following tables were compiled to assist VAFB personnel 
in completing all pertinent EPA notification and application 
forms. Both tables are organized by EPA hazardous waste number, 
in much the same fashion as required by the Hazardous Waste Per- 
mit Application Form 3510-3. tstimated annual hazardous waste 
quantities are presented for each waste. These quantities are 
based on the numerical data available at the time that the infor- 
mation was developed. Those hazardous waste numbers described as 
"included with above" are components of the quantified waste num- 
ber above; as components, they do not need to be quantified sepa- 
rately if the total mixed waste is quantified. Table A-1 further 
divides the wastes by station set. Table A-2 presents the haz- 
ardous waste numbers and annual quantities for the project as a 
whole. 
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ADDI 


CC 
CF 
CFM 
CLNP 
CM 
CMP 
CMPNTS 
CO» 
COMP 
Cr 
Cu 
CY 


GLOSSARY 


Additives 

Air Force Base 

Silver 

Aluminum 

Application 

Aft propulsion system 
Auxiliary power unit 

Aft reaction control subsystem 
Auxiliary 

Buty] alycidyl ether 

Corrosive 

Category 

Cubic centimeters 

Cubic feet 

Cubic feet per minute 

Cleanup 

Centimeters 

Corrugated metal pipe 
Components 

Carbon dioxide 

Compatibility 

Chromium 

Copper 

Cubic yards 

Department of Transportation 
EP toxic 

Emergency eyewash and shower 
Environmental Impact Statement 
Environmental Protection Agency 
External tank 

Flammable 

Forward reaction control system 
Square feet 


189 


meee deere, aah cael 


Ss ree: 


GLOSSARY (continued) 


Cubic feet 

Forward 

Gallons 

Gaseous hydrogen 
Gaseous helium 
Gaseous nitrogen 
Gaseous oxygen 
Gallons per minute 
EPA acutely hazardous 
Water 

Peroxide 

Hectares 

Helium 

Horsepower 

Hydrazine 

Hertz 

Ignitable 

Irritant 

Isopropyl] alcohol 
Instant set polymer 
Insulation wastewater (suprawater) 
Kennedy Space Center 
Kilovolts 
Kilovoltampere 
Kilowatt 

Liters 

Left aft propuision system 
Liquid boost module 
Pounds 

Liquid hydrogen 
Liquid 

Liquid nitrogen 
Liquid oxygen 
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GLOSSARY (continued) 


Launch pad 

Meter 

Square meters 

Cubic meters 

Methylene dianiline 

Dipheny] methane diisocyanate 
Methylene chloride 

Methyl ethyl] ketone 

Magnesium 

MonomethylThydrazine 
meta-Phenylene diamine 
Marshall Sprayable Ablative 
Marshall Trowlable Ablative 
Not applicable 

Nitrogen 
Anhydrous hydrazine | 
Nitrogen tetroxide 
Sodium hydroxide 
No data 
Negligible 
Ammonia 


North Vandenberg Air Force Base 
Operation and Maintenance 
Oxygen 

Operations 

Orbiter 
Ordnance oy 
Oxidizer 

Pressure generating oe 
Lead 

Payload bay kit 
Polychlorinated biphenyl 
Payload changeout room 
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GLOSSARY (continued) 


Pa . PERC Perchloroethylene 


| PH Port Hueneme 

POTW Publicly owned treatment works 
PPM Parts per million 

, PPR Payload preparation room 

e PRG Purge 
PROT Protective or protection 
PSI Pounds per square inch 
PYC Polyvinylchloride 
QW Quench water 
R Reactive 
RAPS Right aft propulsion system 
RCRA Resource Conservation and Recovery Act 
RSV Remote service vehicle 
RTN Routine 
RV Retrieval vessel 
S Strong sensitizer 
S&A Safe and arm 
SCAPE Self-contained atmospheric protective ensemble 
SEG Segment 
SF Square feet 
SKT Skirt 
SOF I Spray-on foam insulation 
SOL Solid 
SPL Spill(s) 
SRB Solid rocket booster 

- SRM Solid rocket motor 
SS Station set 
- SSS Station set specification 

STA Station 
STS Space transportation system 
SVAFB South Vandenberg Air Force Base 
T Toxic 


192 


peers Gee OP oe EAS aie oes ee eee ec SC Pa - iis 4 Sees ciara et Aa Se, 


a i ae 


GLOSSARY (continued) 


TCE 1,l,l1-trichloroethane 

TP Thrust post 

TPH Tons per hour 

TPS Thermal Protection System 

TRT Treatment 

TVC Thrust vector control 

UDMH Unsymmetrical dimethylhydrazine 
VAFB Vandenberg Air Force Base 

Zn Zinc 
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AL 
AW 
BA 
BW 
CA 
CB 
cc 
CN 
CR 
CS 
cw 
EW 
FO 
FS 
HF 
HS 
HY 
IN 
IW 
MH 
NH 
NO 
OR 
OS 
PA 
PR 


CATEGORY CODES 


Alkaline cleaning solutions 
Adhesive wastes, nonaqueous 
Batt cies 

Bilge wastes 

Contaminated air filters 
Catalytic bed wash water 
Contaminated clothing 
Containers 

Contaminated rags 
Contaminated seawater 
Forward skirt cleaning wastes 


EEW&S wastewater 


Fuel, oi] and qrease spills and wastes 


Fuel spill cleanup 

Hydriulic fluids 

Hydrazine scrubber effluent 
Hydrazine 

Insulation wastes, solid 
Insulation wastewater (suprawater) 
Monomethylhydrazine 

Ammonta (NH3), or water with ammonia 
Nitrogen tetroxide (No0,4) 
Ordnance 

Oxidizer spill cleanup 
Paint wastes, nonaqueous 


Preservative wastes, nonaqueous 
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CATEGORY CODES (continued) 


PS 
PW 
QW 
SB 
SI 
So 
SR 
SW 
we 
WS 


Propellants, solid 

Painting wastewater 

Quench water 

SRB wash water 

SRB initial rinse 

Solvent wastes, nonaqueous 
Solvent reducer wastes 
Solvent wastewater 

Worn-out parts 

Wastewater treatment sludges 


